Abstract
Introduction

39
The main emission oval is slightly shifted a couple of degrees during the 162 whole interval namely the afternoon sector shifts to lower latitudes while 163 the pre-dawn region shifts poleward. Previous studies (Nichols et al., 2010) 
164
showed that the centers of the auroral ovals at Saturn have been observed 165 to oscillate along an ellipse with a latitudinal amplitude of 1-2
• due to an 166 external magnetospheric current system. We estimated the direction of the 167 maximum equatorward displacement of the northern hemisphere for our ob-168 served interval, based on the azimuthal direction of the effective dipole and 169 according to the method described in Badman et al. (2012) . The azimuthal 170 directions of the effective dipoles are taken from the empirical model by Provan et al. (2013) . We find that the maximum equatorward displacement 172 of the main emission is directed towards ∼ 0.6 LT during the time the second 173 image was taken (start time 2046 UT) while it is directed towards ∼ 11 LT 174 when the last image was taken (start time 0100 UT). The direction of the 175 displacement is consistent with our observations.
176
We estimate the flux variations during the observed auroral sequence.
177
For the estimation of the amount of open flux contained within the polar 178 cap region we use a flux function, described in detail in Radioti et al. (2011) .
179
The polar cap boundaries are estimated automatically based on the cut-off 
On the origin of the auroral enhancement
240
The auroral brightening in the dawn region can be due to hot tenuous suggested that the x-line is also extended in radial distance.
387
The observations reveal that soon after onset (images taken from 2046
388
UT to the end), the intensifications evolve with time into a series of spot- 
397
If this is also the case at Saturn, then these observations would be suggestive 398 of multiple narrow channels spread azimuthally and radially.
399
The small scale features occasionally resemble vortices, a picture that is • . The red rectangles include the auroral intensifications in the dawn-midnight quadrant, related to bursts of tail reconnection. Yellow arrows point to an auroral feature that was left over from a previous reconnection event. The color scale is saturated to 100 kR, as shown in the color bar to the right. The polar projection procedure does not preserve photometry; therefore, the colour table may only be used as a proxy for the projected emission brightness. • and the latitudes are indicated. Yellow arrows indicate intensifications, which are discussed in the text as reconnection onsets. Red arrows indicate arc-and spot-like structures, which are discussed in the text as streamers and vortices. In order to highlight the details of the auroral structure the colorscale used is different for each panel. The polar projection procedure does not preserve photometry; therefore, the colour table may only be used as a proxy for the projected emission brightness. Panel b: Schematic illustrating the build-up of field-aligned currents by vortex flow in the tail adapted for Saturn from the terrestrial case (Birn et al., 2004) .
